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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments with respect to claims 1 , 3, 4, 6, 7, and 9-24 have been 
considered but are moot in view of the new ground(s) of rejection. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: on line 23, please 
change "value" after "calculator" to -- values --. Please also make appropriate changes 
in claims 15 and 21 . 

Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1, 3, 4, 6, 9-17, 19-22, and 24 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Walton et al (US 2004/01 2041 1 ) in view of Hatakeyama (US 
6,385,753). 

a) Regarding to claims 1 and 21 , Walton et al disclose an apparatus comprising: 
a selector configured to select metric calculator values for respective ones of a 
plurality of channels in a Multiple-Input, Multiple-Output communication system ([0004]) 
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in which transmit data is communicated to a receiving station upon a plurality of 
channels and received as receive data thereat (Fig. 1), the metric calculator values 
selected for at least two of the channels differing from one another (selector 1 176 in Fig. 
1 1 perform metric calculation for each channel; [0192]; Table 2 shows that each 
channel can adapt different transmission modes associated with different SNR values); 
and 

a decoder (1 1 36 receive output of controller 970 in Fig. 1 1 ) configured to 
separately decode values of the received data received upon separate ones of the 
channels (1136a-s also receive receiver input data; [0191]). 

Wherein, for the values of the received data received upon each of the channels, 
the decoder being configured to decode the values of the received data includes being 
configured to perform a path length estimation for the respective channel, the number 
of possible paths being selected is based on the metric calculator values selected 
(Walton et al further disclose that the decoder can be a Viterbi decoder ([0191]). It is 
well known in the technology that Viterbi decoder employ maximum-likelihood or 
minimum distance estimation. The input of Viterbi decoding is controlled by a controller 
(970), which also provides control to channel deinterleaver (1 134). The output of 
deinterleaver is coupled to the input of the Viterbi decoder ([01 91 , lines 1 1 -1 5]). The 
controller selects suitable metric values based on channel estimation and other criteria 
([0192]). Therefore, the number of possible paths being selected is based on the metric 
calculator values selected). 
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Walton et al did not explicitly show a Viterbi decoder structure. However, 
Hatakeyama disclose a detailed Viterbi decoder (Fig. 6), wherein Euclidian distance for 
all the received data is calculated (number of possible path) and a minimum path length 
is selected (Col 6, L18-43; Col 9, L1-5; Col 9, L26-30). Therefore, it is obvious to one of 
ordinary skill in the art to combine the Viterbi decoder teaching of Hatakeyama with the 
MIMO system of Walton et al. By doing so, improve decoding accuracy in a 
communication system. 

b) Regarding to claim 3, Walton et al disclose wherein the decoder is configured to 
perform a separate path-length estimations for each of the channels (1 136a-s in Fig. 
11). 

c) Regarding to claim 4, Walton et al disclose wherein the decoder is configured to 
calculate a path length for each of a number of possible paths defined by possible of the 
transmitted data (Fig. 1 1 ; It is well known in the technology that Viterbi decoder employ 
maximum-likelihood or minimum distance estimation. Also Hatakeyama disclose a 
detailed Viterbi decoder (Fig. 6)). 

d) Regarding to claims 6 and 22, Walton et al disclose wherein the decoder being 
configured to perform a path length estimation includes being configured to estimate a 
maximum likelihood path (Viterbi decoder [0191]; It is well known in the technology that 
Viterbi decoder employ maximum-likelihood or minimum distance estimation.). 

e) Regarding to claims 9 and 24, Walton et al disclose wherein the selector is 
configured to select the metric calculator values based on communication conditions 
upon the respective channels (channel estimator 974; [0052-0054]; Table 2). 
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f) Regarding to claim 10, Walton et al disclose wherein the selector is configured to 
receive indications of the communication conditions upon the respective channels (974 
in Fig. 11 ), the selector being configured to select the metric calculator values based on 
the indications (972 and 974 in Fig. 11). 

g) Regarding to claim 1 1 , Walton et al disclose wherein the selected number of 
possible paths is inversely related to the communication conditions such that the 
number of possible paths increases when the communication conditions worsen (It is 
well known that the Viterbi decoder's complexity increase as the signal condition worsen 
and the number of possible paths increase). 

h) Regarding to claims 12 and 20, Walton et al disclose wherein the communication 
system operates pursuant to an OFDM scheme ([0189]) in which channels are defined 
upon channel subcarriers and wherein the metric calculator values selected by the 
selector are representative of communication conditions upon respective channel 
subcarriers (Fig. 11). 

i) Regarding to claim 13, Walton et al disclose wherein the metric calculator values 
are maintained at a storage table, and wherein the selector is configured to select 
metric calculator values from the values maintained at the storage table (972 and 1 178 
in Fig. 11). 

j) Regarding to claims 14 and 19, Walton et al disclose wherein the selector is 
configured to dynamically select the metric calculator values (970 in Fig. 1 1 and Table 
2). 
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k) Regarding to claim 15, Walton et al disclose a method comprising: 

selecting metric calculator values for respective ones of a plurality of channels in 
a Multiple-Input, Multiple-Output communication system ([0004]) in which transmit data 
is communicated to a receiving station upon a plurality of channels and received as 
receive data thereat (Fig. 1 ), the metric calculator values selected for at least two of the 
channels differing from one another (selector 1 176 in Fig. 1 1 perform metric calculation 
for each channel; [0192]; Table 2 shows that each channel can adapt different 
transmission modes associated with different SNR values); and 

separately decoding (1136 receive output of controller 970 in Fig. 11) values of 
the received data received upon separate ones of the channels (1 136a-s also receive 
receiver input data; [0191]). 

Wherein, for the values of the received data received upon each of the channels, 
the decoder being configured to decode the values of the received data includes being 
configured to perform a path length estimation for the respective channel, the number of 
possible paths being selected is based on the metric calculator values selected (Walton 
et al further disclose that the decoder can be a Viterbi decoder ([0191]). It is well known 
in the technology that Viterbi decoder employ maximum-likelihood or minimum distance 
estimation. The input of Viterbi decoding is controlled by a controller (970), which also 
provides control to channel deinterleaver (11 34). The output of deinterleaver is coupled 
to the input of the Viterbi decoder ([01 91 , lines 1 1 -1 5]). The controller selects suitable 
metric values based on channel estimation and other criteria ([0192]). Therefore, the 
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number of possible paths being selected is based on the metric calculator values 
selected). 

Walton et al did not explicitly show a Viterbi decoder structure. However, 
Hatakeyama disclose a detailed Viterbi decoder (Fig. 6), wherein Euclidian distance for 
all the received data is calculated (number of possible path) and a minimum path length 
is selected (Col 6, L18-43; Col 9, L1-5; Col 9, L26-30). Therefore, it is obvious to one of 
ordinary skill in the art to combine the Viterbi decoder teaching of Hatakeyama with the 
MIMO system of Walton et al. By doing so, improve decoding accuracy in a 
communication system. 

I) Regarding to claim 16, Walton et al disclose wherein selecting the metric 
calculator values comprises selecting the metric calculator values based on 
communication conditions upon the respectively channels (974 in Fig. 11). 
m) Regarding to claim 17, Walton et al disclose wherein performing a path length 
estiamtion comprises performing a maximum-likelihood path estimation, including 
calculating a path length for each of a number of possible paths defined by possible 
values of the transmit data (Viterbi decoder [0191]; It is well known in the technology 
that Viterbi decoder employ maximum-likelihood or minimum distance estimation. Aslo 
Hatakeyama discloses a detailed Viterbi decoder (Fig. 6)). 

5. Claims 7 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Walton et al (US 2004/012041 1) in view of Hatakeyama (US 6,385,753), and further in 
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view of Kim et al. (Joint Detection and Channel Estimation Algorithms for QS-CDMA 
Signals Over Time-Varying Channels). 

a) Regarding to claims 7 and 23, Walton and Hatakeyama disclose all the subject 
matters above except for the specific teaching that the Viterbi decoder is using QRD 
technique. 

However, Kim et al, disclose an algorithm of combining QRD technique with M- 
algorithm to estimate channel quality. The QRD-M algorithm reduces computational 
complexity and improves BER performance (page 845). Therefore, it is obvious to one 
of ordinary skill in art to combine the teaching of multicarrier communication system of 
Walton et al with QRD-M algorithm of Kim and litis. By doing so, reduce calculation 
complexity, reduce time consumption and improve signal quality in multicarrier 
communication system. 



Conclusion 

6. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eva Y Puente whose telephone number is 571-272- 
3049. The examiner can normally be reached on M-F, 7:30 AM to 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Eva Yi Puente 
IE. Y. P.I 
Examiner, Art Unit 2611 

May 23, 2008 
/CHIEH M FAN/ 

Supervisory Patent Examiner, Art Unit 2611 



